I. INTRODUCTION
The survival of life depends on water. Water is capable of regulating the temperatures of our planet. Water has also proven its importance for the betterment of life as all the civilisation starts near a water. Along with the civilization the necessities of mankind too increased directing to make the first move towards establishing industries. As the industries increased, the rates of discharge of wastes are also increased, thus creating pollution. The pollution also includes water, creating a disruption for environment along with the human health. Water helps us to live by maintaining the metabolism, the blood flow rates throughout the body and digestion. Water has a tendency to carry the minerals, nutrients and chemicals along with it as a dissolved or suspended matter. Environmental pollution sets off the balance in ecosystem, and health hazards include chronic diseases, and mutated genes sometimes even result in death. As per some water-facts a rough estimation of about 780 million people does not have any access to clean water bodies. The water consumption rate was found to be more than doubled when compared to the rate at which the population is growing during the last century (http://www.seametrics.com/blog/water-facts/). Taking this into account, there comes several treatment methods such as flotation, filtering, sedimentation, agglomeration, oxidation, flocculation, chlorination, sorption through bio materials, sand filtration are used to treat the polluted water from industries as well as from sewage. Amongst all the above biosorption process was found to be the optimum method as it's a lot cheaper and effective method for treating. The treatment method involves the removal of congo red dye by using Hydrilla Verticillata Powder and the results were optimised through BoxBehnken design.
II. MATERIALS AND METHODS

Materials and methods engross the consequent steps
A. Reagents and Materials
All the components employed in this research were of analytical grade thus further need no purification. The primary source of Congo red dye solution was made ready by using distilled water. Analytical grade chemicals were used to avoid purification. 100mg of CR dye in 1litre will provide the stock and used as source of dye. By adding 0.1M HCL or 0.1 M NAOH the pH of solution can be made up to the mark.
B. Preparation of the Biosorbent
The fresh water algae Hydrilla verticillata was collected from River Godavari at Rajahmundry. A thorough wash with distilled water has been given to clear the dissolved impurities. The algae the dried in sunlight until it become crispy, then it is powdered to different sizes ranging from 53 micro meters to 152 micron meters C. Studies on equilibrium biosorption process A Prefixed volume of hydrilla powder is mixed well in a known volume of aqueous solution and is placed in an orbitrary shaker that has a predetermined time interval. Various factors such as agitation time, pH, dosage, initial concentration, temperature for the biosorption of CR can be identified by single step optimization and checked through Box-Benkhen design. 5) Scanning Electron Microscope: SEM is a technique that is useful in studying both the natural sorbent morphology and its modification derived from sorbate interactions. SEM is an electron microscope that offers images of the sample surface by scanning it with a high energy beam of electrons. The electrons contacts with the atoms of the sample will produce signals that contain information about topography, morphology, and composition of the sample surface. The samples are to be electrically conductive, at least on their surface, for conventional SEM imaging. Nonconductive samples are coated with an ultra-thin layer of electrically conducting material. This coating averts the buildup of static electric charges on the sample surface throughout electron irradiation. Magnification of the imaging can be controlled over a range of up to 6 orders of magnitude from about ×25 to 250,000 times. SEM-EDAX provides evidence for both the presence of dyes on the sorbent surface and micro precipitation of the dye. In this examination, possible mechanisms implicated in the sorption of the toxic elements in biomasses and variations due to the application of the amendments are investigated using SEM. 6) Scanning Electron microscope (SEM): The SEM micrographs of hydrilla powder before and after biosorption are analyzed. The SEM images in figure show that the algae powder is less uneven and porous 
III. RESULTS AND DISCUSSION
B. Equilibrium studies on biosorption of Congo red 1) Effect of agitation time:
The time required for dye concentration to reach a constant value during biosorption can be termed as the duration of equilibrium biosorption. The equilibrium agitation time is determined by plotting the % biosorption of CR dye against agitation time for the interaction time intervals between 1 to 180 min. For 53μm size of 0.5g/L biosorbent dosage, 26% of CR dye is biosorbed in the first 5min. The % biosorption is increased briskly up to 25min reaching 70%. Further than 25min, the % biosorption is constant which indicates the attainment of equilibrium conditions. The rate of biosorption is rapid in the initial stages because adequate surface area of the biosorbent is accessible for the biosorption of CR dye. As time increase, additional amount of CR dye gets biosorbed onto the surface of the biosorbent due to vanderwaal forces of attraction and resulted in decrease of available surface area. The maximum percentage of biosorption is achieved at 25minutes. Therefore, all other experiments are conducted at this optimum agitation time.
©IJRASET (UGC Approved Journal): All Rights are Reserved The percentage of biosorption is decreased from 70 % to 57 % as the biosorbent size decreases from 53μm to 152μm. This phenomenon is projected, as the size of the particle decreases, surface area of the biosorbent increases; thereby the number of active and freely available sites on the biosorbent also increases.
Fig 8 Effect of biosorbent size
3) Effect of Ph: pH controls biosorption by manipulating the surface change of the biosorbent, the degree of ionization and the species of biosorbate. In the present study, CR dye biosorption data are attained in the pH range of 2 to 8 of the aqueous solution (C 0 = 20 mg/L) using 0.5g/L of 53μm size biosorbent. The biosorption percentage of CR dye is increased severely from 55% to 78% as pH is increased from 2 to 6 and beyond the pH value of 6 the increase and the margin are very low. Low pH lowers the biosorption due to competition with H + ions for suitable sites on the biosorbent surface. However, with increasing pH, this competition declines and BPB dye replace H + ions bound to the biosorbent. 
5) Effect of biosorbent dosage:
The percentage biosorption of CR dye is drawn against biosorbent dosage for 53μm size biosorbent and is show cased in the below mentioned diagram. The biosorption of CR dye improved from 78% to 92.5% with a raise in biosorbent dosage from 0.5 to 1.5g/L. Such behavior is obvious because with an increase in biosorbent dosage, the number of active sites available for CR dye biosorption would be more. The change in percentage biosorption of CR dye is marginal from 92.5% to 94.5% when 'w' is increased from 1.25 to 3g/L. Therefore all other experiments are conducted at 1.5g/L dosage.
Fig 11 Effect of biosorbent dosage
6) Effect of temperature:
The effect of temperature on the equilibrium dye uptake was significant. The effect of changes in the temperature on the CR dye uptake is portrayed in the following figure. High temperature favors the diffusion of dye molecules in the internal porous structure of surface. The biosorption of CR dye from 283 to 303K is increased from 87 to 92.5%, but after 303 the adsorption capacity is marginal.
Fig 12 Effect of temperature
C. Kinetic studies 1) Lagergren-first-order kinetic model :
The order of biosorbate -biosorbent interactions have been described using kinetic model. Traditionally, the first order model of Lagergren finds wide application. In the case of biosorption preceded by diffusion through a boundary, the kinetics in most cases follows the first order rate equation of Lagrangen: (dq t /dt) = K ad (q e -q t ) Where, q e and q t are the amounts adsorbed at t, min and equilibrium time and K ad is the rate constant of the pseudo first order biosorption. The above equation can be presented as ∫ (dq t / (q e -q t ) ) = ∫ K ad dt Applying the initial condition q t = 0 at t = 0, we get log (q e -q t ) = log q e -(K ad /2.303) t log (q e -q t ) = -0.0446t +0.1618 Plot of log (q e -q t ) versus't' gives a straight line for first order kinetics, facilitating the computation of adsorption rate constant (K ad ) .
Fig 13 Lagergren-first-order kinetic model
2) Pseudo second Orderkinetics: The below mentioned pseudo second order kinetic equation is applicable, (dq t /dt ) = K (q e -q t ) 2 Where, 'K' is the second order rate constant. The other form of the above equation is: (dq t /(q e -q t )
2 ) = Kdt 1/ x = K x + C C = 1/ q e at t = 0 and x = q e Substituting these values in above equation, we obtain: 1/( q e -q t ) = Kt + (1/q e ) Rearranging the terms, we get the linear form as: (t/q t ) = (1/ Kq e 2 ) + (1/q e ) t.
(t/q t ) = 0.5674 t + 5.8236.
The pseudo second order model based on above equation, considers the rate-limiting step as the formation of chemisorptive bond involving sharing or exchange of electrons between the biosorbate and biosorbent. If the pseudo second order kinetics is applicable, the plot of (t/q t ) versus't' gives a linear relationship that allows computation of q e and K. Where, K f (mg) represents the biosorption capacity when dye equilibrium concentration and n represents the degree of dependence of biosorption with equilibrium concentration Taking logarithms on both sides, we get ln q e = ln K f + n ln C e Freundlich isotherm is drawn between ln q e = 0.6146 ln C e -0.3484; ln C e and ln q e The resulting equation has a correlation coefficient of 0.9820. The 'n' value in the above equations satisfies the condition of 0<n<1 indicating favorable biosorption. The equation obtained for BPB dye biosorption is q e = 2.9290 ln C e -3.2568 with a correlation coefficient 0.9880. The best fit model is determined based on the linear regression correlation coefficient (R).
Fig 15 Temkin isotherm TABLE I ISOTHREMS
E. Thermodynamics 1) Vanthoff's plot:
Biosorption is temperature dependant. In general, the temperature dependence is linked with three thermodynamic parameters namely change in enthalpy of biosorption ((∆H), change in entropy of biosorption (∆S) and change in Gibbs free energy (∆G). The Vant Hoff's equation is log (q e /C e ) = ∆H/(2.303 RT) + (∆S/2.303 R) log (q e /C e ) = -0.7485 (1 / T) + 2.0342. Where, (q e /C e ) is called the biosorption affinity. If the value of ∆S is less than zero, it shows that the process is highly reversible. If ∆S is more than or equal to zero, it indicates the reversibility of process. The negative value for ∆G indicates the spontaneity of biosorption, whereas the positive value resembles the non spontaneity of sorption. 
F. Optimization using Response Surface Methodology (RSM)
Optimization of the selected parameters using BBD:
The parameters that have greater influence over the response are to be identified so as to find the optimum condition for the biosorption of CR dye. The quadratic model is used in the present study, to relate four independent variables and percentage biosorption of CR dye. The regression equation for its % biosorption of CR dye is function of pH (X 1 ), C o (X 3 ), w (X 2 ) and T (X 4 ). 
IV. CONCLUSIONS
